This paper deals with the physico-chemical parameters of the Titrigachhi daha. The maximum air temperature was recorded in rainy season but the water temperature was maximum in summer and lowest in winter season. Transparency, pH, dissolved oxygen, total alkalinity, total hardness were maximum in winter season. Free carbondioxide, chloride and biological oxygen demand were maximum in summer season. The minimum transparency, total alkalinity, total hardness and chloride were recorded in rainy season. Dissolved oxygen and pH, was minimum in summer season. The minimum carbondioxide and BOD were recorded in winter season. Air temperature, water temperature, free carbondioxide, and biological oxygen demand showed positive and significant correlation with each other. Similarly, transparency, pH, dissolved oxygen, total hardness showed positive and significant correlation with each other. Total alkalinity showed positive and significant correlation with chloride.
Introduction
Titrigachhi daha is an oxbow lake, located within the Koshi Tappu Wildlife Reserve. It lies between 26° 36' 11.7' N latitude and 87° 00' 53.8' E longitude. It covers about 3 ha area (Figure 1 ). It is rich in aquatic plants and animals. Water enters from the Koshi river in monsoon season and remains throughout the year.
Though vast number of limnological investigations have been carried out in other countries, only a few works have been done in Nepal. However, Lohman et al. (1988) , McEachern (1994) and Ormerod et al. (1996) have contributed on limnological work.
Materials and Methods
Physico-chemical parameters of the Titrigachhi daha were studied for two years from July, 2002 -June, 2004 . The water samples were collected from three sites between 8 am and 11 pm, once in every month at regular interval. The air temperature and physico-chemical parameters of water were analysed in the field. However, the BOD test after 5 days incubation in the incubator was done in the laboratory of Post Graduate Campus, Biratnagar. Transparency, air temperature and water temperature were recorded between 12 noon and 1 p.m. Air and water temperatures were recorded by a thermometer and pH with the help of a pH meter. The transparency was measured by Secchi disc. Other parameters such as dissolved oxygen, free carbon dioxide, alkalinity, hardness, chloride, and BOD were measured according to APHA (1985) . 
Results and Discussion

Air temperature
The highest air temperature was recorded in May (Table 1 & 2) . When data on monthly air temperature of whole study period (July, 2002 -June, 2004 were pooled to seasonal values, the rainy season showed highest air temperature. A gradual increase in air temperature was noticed during summer months in this area. The air temperature showed positive and significant correlation with water temperature (r = 0.9739, P<0.01), free carbon dioxide (r = 0. 8488, P<0.01) and with biological oxygen demand (r = 0.6706,P<0.01) (Table 3) . Chakaraboty et al. (1959) , Kant and Anand (1978) and Rawat et al. (1995) have also reported strong positive correlation with water temperature.
Water temperature
Generally, water temperature is influenced by air temperature and intensity of solar radiation. It was highest in summer due to high air temperature and greater light penetration (Table 4) . Though air temperature was high in rainy season, water temperature comparatively lower at that time in comparison to that during summer. It might be due to high turbidity, high volume of water and greater velocity of water in rainy season. The water temperature showed positive and significant correlation with free carbon dioxide (r = 0.9020, P<0.01), biological oxygen demand ( r = 0.7416, P< 0.01) but inverse and significant correlation with transparency (r = -0.4687, P < 0.05), pH (r= -0.7587, P<0.01), dissolved oxygen (r = -0.8977, P<0.01), total alkalinity (r = -0. 6182,P<0.01) and total hardness (r = -0.6227, P<0.01) ( Table 3) . Bose and Gorai (1993) reported negative significant correlation between water temperature and dissolved oxygen. Munawar (1970) has observed that shallower the water body more quickly it reacts to the change in the temperature. Chakaraboty et al. (1959) , Kant and Anand (1978) and Rawat et al. (1995) also obtained strong positive significant correlation with water temperature.
Transparency
The maximum transparency was recorded in winter followed by summer and rainy season ( Table 4 ). The maximum transparency was in winter due to lesser amount of suspended organic and inorganic materials and absence of rain. Transparency is influenced mainly by suspended organic matter (Green, 1974) . Higher transparency during winter months was recorded by Rawat et al. (1995) , and Mishra et al. (1999) . Minimum transparency recorded in the rainy season may be due to more sand particles and colloidal soil carried by the rain water. Similar trends were observed by Singh (1995), Rawat et al. (1995) , and Mishra et al. (1998) . McCombie (1953) recorded that the transparency shows a direct relationship with the suspended organism and nonliving particles in the water. Transparency showed positive and significant correlation with pH (r= 3869, P<0.10), dissolved oxygen (r = 0.5565, P<0.01), total alkalinity (r = 0. 5869, P< 0.01), total hardness (r = 0.8645, P<0.01), and chloride (r = 0.6616, P<0.01) ( Table 3) .
pH
The maximum water pH was recorded in winter season followed by rainy and summer season ( Table 4 ). The maximum value of pH in winter season may be attributed to algal blooms because Hutchinson et al. (1929) and Roy (1955) have shown that the higher pH is associated with the phytoplankton maxima. The minimum pH recorded in summer may be due to low photosynthesis. The pH showed positive and significant correlation with dissolved oxygen (r = 0. 7551, P<0.01) and total hardness (r = 0.4263, P < 0.0.05) ( Table 3) .
Dissolved oxygen
The dissolved oxygen ranged between 8.27 mg/l ± 0.254 to 5.83 mg/l ± 0.226 during study period. Seasonally, maximum dissolved oxygen was recorded in winter followed by rainy and summer season. It may be due to low temperature. Similar observations were made by Moitra and Bhattacharya (1966) . The minimum dissolved oxygen was found in summer due to high temperature, higher microbial demand for oxygen in decomposition of organic matter (Bhowmick & Singh, 1985) . The dissolved oxygen showed positive and significant correlation with total alkalinity (r = 0.4866, P<0.05), and total hardness (r = 0.5481, P<0.01) but inverse and significant correlation with free carbon dioxide (r = -0. 871, P<0.01) and biological oxygen demand (r = -0. 8076, P<0.01) ( Table 3) .
Free Carbon dioxide
The maximum free carbon dioxide was recorded in April. It may be due to high temperature, high rate of decomposition of organic matter, low volume of water etc. Michael (1969) stated that the concentration of carbon dioxide is directly correlated with the amount and nature of biological activity in water. Free carbon dioxide of water showed positive and significant correlation with water temperature and biological oxygen demand and inverse and significant correlation with dissolved oxygen. Pahwa and Mahrotra (1966) observed inverse correlation of free CO 2 with dissolved oxygen.
Total alkalinity
The total alkalinity was maximum in January and minimum in September (Tables 1 &  2) . The maximum total alkalinity was found in winter season followed by summer and rainy season (Table 4) . Chakraborty et al. (1959) and Mishra et al. (1998) reported maximum total alkalinity during winter. Water bodies having alkalinity from 40 to 90 mg/l is considered as medium productive and above 90mg/l as highly productive (Jhingran, 1991) . This investigation showed that the study area is suitable for aquatic production. Total alkalinity showed positive and significant correlation with total hardness and chloride (Table 3) . Barat and Jha (2002) also reported positive and significant correlation of total alkalinity with hardness
Total hardness
The maximum value of total hardness was recorded in March and minimum in July (Tables 1 & 2) . The maximum total hardness was recorded in winter followed by summer and rainy season (Table 4) . Similar results were obtained by Misra et al. (1999) . Minimum quantity in rainy season may be due to more dilution of water (Patralekh, 1994) . Ruttner (1953) also recorded similar relationship. It showed positive and significant correlation with total alkalinity and chloride (Table 3) .
Chloride
The maximum chloride was recorded in March and minimum in July during study period (Tables 1 & 2) . The maximum chloride content was recorded in summer followed by winter and rainy season (Table 4 ). The maximum quantity recorded in summer season might be due to low volume of water, high temperature, and high rate of decomposition of organic matters. Chloride concentration indicates the presence of organic waste of animal origin (Thresh et al., 1949) . Munawar (1970) suggested that higher concentration of chloride in water is an index of pollution of animal origin and there is a direct relation between chloride concentration and pollution level. Chloride showed positive correlation with biological oxygen demand.
Biological oxygen demand
The maximum biological oxygen demand was in May and minimum in January (Tables 1 & 2) . Seasonally the maximum value of BOD was recorded in summer followed by rainy and winter season (Table 4 ). The maximum value obtained in summer may be due to low volume of water and high content of organic matter and minimum value obtained in winter may be due to low temperature and retarded bacterial activity for the decomposition of organic matters. Similar observations were also made by Singh (1995). Ray and Devid (1966) opined that high BOD value indicates organic waste pollution. BOD showed positive and significant correlation with air temperature, water temperature and free CO 2 and inverse and significant correlation with pH and dissolved oxygen. Ray and David (1966) also reported inverse correlation of BOD with dissolved oxygen. Table 4 . Seasonal variation of air temperature and physico-chemical parameters of water of Titrigachhi daha during first year (July, 2002 -June, 2003 ) and second year (July, 2002 -June, 2004 ) study period. 
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